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DETAILED ACTION 

Claim Objections 

1. Claim 10 is objected to because of the following informalities: in line 3, 
"menas" should be changed to - means --. Appropriate correction is required. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351 (a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

2. Claims 1-2, 6-7, 11-12, 16-17 and 21-22 are rejected under 35 U.S.C. 102(e) 
as being anticipated by Forsythe et al. U.S. Patent 6,745,050 B1. 

Regarding claim 1 , in column 5 lines 55-67, Forsythe et al. teaches in FIG. 8 a 
block diagram of multiuser detection as defined by the present claims for the simple 
case of one antenna element. Referring to FIG. 8, a first signal 48 corresponding to a 
user of interest and a second signal 50 from an interfering user appear at an antenna as 
a summed signal 52. The first signal 48, having a greater magnitude, will cause the 
second signal 50 to appear as noise in the first signal 48 in the summed signal 52. The 
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first signal is demodulated, remodulated, and subtracted from the summed signal 52 to 
determine the second signal 50 as an output 54. 
In column 6 lines 5-50, 

FIG. 9 shows multi-channel multiuser detection similar to that described above 
with respect to the signals of FIG. 8 as applied to a plurality of users. The signals are 
received over antennas 32a 32b 32c 32d. 

For a particular user, as determined by the spreading code corresponding to that 
user, the signals corresponding to other users appear as interference. As further 
explained in FIG. 8, a plurality of signals may comprise the summed signal 52 that is 
actually received. The signal having the greatest magnitude would be determined as the 
first signal 48, and the remaining signals would remain aggregated as the second signal 
50. The signal having the next greatest magnitude is then determined in the same 
manner, and the second signal 50 remains representative of the aggregation of the 
remaining signals in the summed signal 52. Hence, the signals are grouped fora 
particular user. 

In column 6 lines 20-50, the signals are then processed via matched filters 62, 
and a signal decision occurs. If the signals have converged as determined by a 
predetermined threshold, the demodulated signal is taken to be indicative of a symbol in 
the intended transmission, and is output as the correct signal decision 64. 

The signal is then remodulated 66, and fed back to the nonlinear temporal filter 
58 via feedback lines 66a-66c. Note that the remodulated signal carried on the feedback 
lines 66b-66c received from the detectors 56b-56c corresponding to other users is also 
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sent to 58. In this manner, successive detections, described in more detail below, are 
performed on the received data. For each detector 56 corresponding to a particular 
user, the signals corresponding to other users are driven towards zero. In view of the 
forgoing teachings, the signals corresponding to other users are the interfering signals . 

Regarding claim 2, as recited in claim 1 rejection, as further explained in FIG. 8, 
a plurality of signals may comprise the summed signal 52 that is actually received. The 
signal having the greatest magnitude would be determined as the first signal 48, and the 
remaining signals would remain aggregated as the second signal 50. Further in column 
12 lines 50-60, Forsythe et al. further teaches that the wireless transmissions have a 
range of received power. In view of that, the summed signal 52 that is actually received 
is the combined power of each data signal as received by each antenna as claimed. 

Regarding claim 6, claim is rejected on the same ground as for claim 1 because 
of similar scope. Furthermore, Forsythe et al. teachings apply to base station; see 
column 4 lines 25-45. 

Regarding claim 7, claim is rejected on the same ground as for claim 2 because 
of similar scope. 

Regarding claim 11, claim is rejected on the same ground as for claim 1 because 
of similar scope. FIG. 9 further discloses a reduced dimension estimation subtraction 
58. 



Application/Control Number: 10/622,306 Page 5 

Art Unit: 2611 

Regarding claim 12, claim is rejected on the same ground as for claim 2 because 
of similar scope. 

Regarding claim 16, claim is rejected on the same ground as for claim 1 because 
of similar scope. FIG. 9 further discloses a reduced dimension estimation subtraction 
58. 

Regarding claim 17, claim is rejected on the same ground as for claim 2 because 
of similar scope. 

Regarding claim 21 , claim is rejected on the same ground as for claim 1 because 
of similar scope. FIG. 9 further discloses a reduced dimension estimation subtraction 
58. 

Regarding claim 22, claim is rejected on the same ground as for claim 2 because 
of similar scope. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
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invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

3. Claims 3-4, 8-9, 13-14, 18-19 and 23-24 are rejected under 35 U.S.C. 103(a) 
as being unpatentable over Forsythe et al. U.S. Patent 6,745,050 B1 in view of Klein et 
al. U.S. Patent 6,21 2,243 B1. 

Regarding claim 3, Forsythe et al. does not teach the jointly detecting data is 
performed using a zero forcing block linear equalizer as claimed in the application claim. 

Klein et al. teaches in another US patent the employment of zero forcing block 
equalizer (ZF-BLE) for joint detector in CDMA detector for multiuser as disclosed in 
column 5 lines 40-55. Because zero forcing block equalizer (ZF-BLE) is one of the 
standard detection algorithms for joint detection in CDMA, one of ordinary skill in the art 
would have motivated to modify Forsythe et al. teachings to implement the zero forcing 
block equalizer for demodulating a particular user signal in multi-user environment. 

Regarding claim 4, Klein et al. further teaches one of possible detection 
algorithms including a minimum mean square error block equalizer (MMSE-BLE). 

Regarding claim 8, claim is rejected on the same ground as for claim 3 because 
of similar scope. 

Regarding claim 9, claim is rejected on the same ground as for claim 4 because 
of similar scope. 
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Regarding claim 13, claim is rejected on the same ground as for claim 3 because 
of similar scope. 

Regarding claim 14, claim is rejected on the same ground as for claim 4 because 
of similar scope. 

Regarding claim 18, claim is rejected on the same ground as for claim 3 because 
of similar scope. 

Regarding claim 19, claim is rejected on the same ground as for claim 4 because 
of similar scope. 

Regarding claim 23, claim is rejected on the same ground as for claim 3 because 
of similar scope. 

Regarding claim 24, claim is rejected on the same ground as for claim 4 because 
of similar scope. 



Allowable Subject Matter 
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4. Claims 5, 10, 15, 20 and 25 are objected to as being dependent upon a 
rejected base claim, but would be allowable if rewritten in independent form including all 
of the limitations of the base claim and any intervening claims. 

Conclusion 

5. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

Brunner et al. U.S. Patent 6,301,470 B1 discloses "Radio Communications 
Receiver And Method Of Recovering Data From Radio Signals". 

Elgamal et al. U.S. Patent 6,898,248 B1 discloses "System Employing Threaded 
Space-Time Architecture For Transporting Symbols And Receivers For Multi-User 
Detection And Decoding Of Symbols". 

Okanoue U.S. Patent 5,202,903 discloses "Noise-Immune Space Diversity 
Receiver". 

6. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Khanh Tran whose telephone number is 571-272-3007. 
The examiner can normally be reached on Monday - Friday from 08:00 AM - 05:00 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Jay Patel can be reached on 571-272-2988. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 



Application/Control Number: 10/622,306 



Page 9 



Art Unit: 2611 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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